Bilateral congenital choanal atresia is a relatively rare anomaly of the upper airway, which may cause life-threatening respiratory emergency and require rapid diagnosis and treatment. This condition usually occurs sporadically, but has also been rarely described in siblings. We present monozygotic premature twin infants with identical findings of bilateral choanal atresia and no other associated anomalies. To our knowledge, this is the first report of such an occurrence.
INTRODUCTION
Congenital choanal atresia is an uncommon disorder that was first described by Roederer in 1755. 1 It occurs in approximately 1/6000 to 8000 live births, with females affected twice as often as males. 2 It may be unilateral (60%) or bilateral (40%) and bony (90%) or membranous (10%). 2 Choanal atresia is postulated to be secondary to an abnormality of the rupture of the buccopharyngeal membrane during the embryological period. The genetic aspect of choanal atresia remains unclear and is likely multifactorial. While familial cases of choanal atresia that suggest monogenic inheritance with autosomal dominant or autosomal recessive modes of transmission have been rarely reported, the majority of cases are sporadic. [3] [4] [5] In 6% of choanal atresia patients, the karyotype has been abnormal. As many as 50% of patients with choanal atresia have other anatomic abnormalities, predominantly those involving the head, neck, heart and neurologic systems without detectable karyotype abnormalities. Some of these patients represent examples of the CHARGE association of congenital anomalies. 5 Here, we present an unusual case of monozygotic premature twin infants with bilateral choanal atresia and no other congenital anomalies. To our knowledge, this is the first description of such an incidence.
Case Presentation
Premature female twin infants were born at 31 weeks of gestation as the first children of healthy nonconsanguineous parents. The mother and father were 25 and 28 years old, respectively. Pregnancy history indicated exposure to maternal smoking, but no exposure to teratogens, alcohol or illicit drugs. During the pregnancy the mother had routine follow-up examinations and had experienced early contractions. An emergency cesarean section was performed due to fetal distress. At birth, both infants were immediately intubated because their heart rate was <60/min and there was no respiratory effort. The Apgar scores of Twin A were 4 and 8 and Twin B were 3 and 5 at the 1st and 5th minutes, respectively.
On admittance to the Neonatal Intensive Care Unit (NICU) both infants were still intubated and receiving ventilatory support. Twin A's birth weight, height and head circumference were 1530 gm (50th percentile), 38 cm (10 to 50th percentile) and 31 cm (10 to 50th percentile). Twin B's birth weight, height and head circumference were 1390 gm (10 to 50th percentile), 39 cm (10 to 50th percentile) and 30 cm (75th percentile), respectively.
Surfactant replacement therapy was administered due to severe respiratory distress. After surfactant replacement therapy, the twins' physical examination was unremarkable except for mild retractions and bilateral fine crackles of the lungs in auscultation. Chest radiographs of both infants showed increased linear lung markings extending distally from the hila. They had no apparent congenital anomalies. However, after extubation on postnatal day 3 and during initiation of nasopharyngeal continuous positive airway pressure, failure to pass nasal prongs through the nostrils suggested choanal atresia. The diagnosis of bilateral bony choanal atresia in both infants was confirmed by endoscopic examination (Figure 1 ). Before the operation, a survey of other systems was performed including Doppler echocardiography, abdominal and transfontanel ultrasonography, and ophthalmologic consultation, all of which revealed normal results.
Both twins underwent endoscopic transnasal resection of the atresia on postnatal day 5. Perforation of the atretic palate was carried out using a curved trocar. In both cases 2.7 and 4 mm 01 rigid nasal endoscopes were used to visualize the operation area and perforation of the atretic palate directly. The perforations were dilated with Hegar dilators up to 5 or 6 mm ( Figure 2) . To reduce the incidence of reclosure, a stenting technique was used with 8 Fr nasogastric tubes. There were no intra-or postoperative anesthetic or surgical complications. Antibiotics were prescribed. Regular suction and saline nasal drops were also used to keep the nostrils open. The infants received mechanical ventilation for 16 days following which they were extubated, and orogastric feeding was initiated. The stents were left in situ for 4 weeks. During this time, they were fed by orogastric tube. After removal of the stents they could not breathe easily. Both cases needed a redilatation of one side on postnatal day 70 and the stents were left in situ for 6 additional weeks. Follow-up revealed no recurrence or stenosis. The results of otoacoustic emission tests and retinal indirect fundoscopy were normal on discharge. Karyotype analysis was reported as normal. Now, they are 6 months old (corrected age), their growth pattern is normal and they can be fed without difficulty. There were no late complications.
DISCUSSION
As neonates are obligate nasal breathers, bilateral choanal atresia classically presents at birth with life-threatening respiratory distress, retractions, decreased ventilation over both lungs fields and episodic cyanosis, which is relieved while crying. Infants with bilateral choanal atresia also develop a thick mucoid discharge from the nostrils. In a letter to the editor, Dave 6 suggested that these signs are not specific enough for diagnosis, potentially delaying recognition of the problem. Dave proposed that absent nasal flaring in a neonate with bilateral choanal atresia/stenosis in the presence of significant respiratory distress may be a specific clinical diagnostic sign. In term newborn infants with these clinical findings, the diagnosis of choanal atresia is relatively easy; however, in premature infants and otherwise hypoxic infants requiring resuscitation, diagnosis may be delayed. 6 If the resuscitated baby is intubated, then the signs of obstructed upper airways are absent and the diagnosis of choanal atresia may be delayed as in our cases. When evaluating choanal atresia, definitive diagnosis may be made by passage of a nasopharyngoscope into the posterior choana with direct visualization. Computed tomography has become the radiological diagnostic tool of choice. 7, 8 However, clinical instability of our cases prevented their transfer to the radiology department.
Four approaches for surgical repair of choanal atresia have been described (transnasal, transpalatal, transseptal and transantral), with only the transnasal and transpalatal routes commonly used. 9 The ideal procedure should be quick and safe, while restoring a normal nasal passage without damaging any surrounding craniofacial structures. 10 Since the transnasal route has the advantage of shorter operative time and decreased blood loss and preservation of the growing palate, this route was chosen and a stent was placed to prevent restenosis.
Associated congenital anomalies, especially cardiovascular malformations and nerve deafness, occur in 50% of cases. 5 CHARGE association also should always be considered in any patient with choanal atresia. 5 In our cases there were no other associated anomalies. The genetic aspect of this condition is still unclear and is likely multifactorial. While familial cases of choanal atresia have been reported, suggesting monogenic inheritance with autosomal dominant and autosomal recessive modes of transmission, the majority of cases are sporadic. [11] [12] There are a few reported cases of bilateral choanal atresia among siblings. Sadek 2 recently described six cases of bilateral bony choanal atresia among siblings with associated abnormalities who were offspring of consanguineous marriages. Choanal atresia is extremely rare in monozygotic twins. There is only one report that presented term monozygotic twins with identical clinical findings of unilateral ipsilateral choanal atresia, with no other associated anomalies. 3 The infants studied here were premature monozygotic twins with bilateral choanal atresia, for which this appears to be the first published report.
